In-situ-micronization of disodium cromoglycate for pulmonary delivery.
Drug particle properties are critical for the therapeutic efficiency of a drug delivered to the lung. Jet-milling, a commonly used technique for micronization of drugs, has several disadvantages such as a non-homogeneous particle size distribution, and unnatural, thermodynamically activated particle surfaces causing high agglomeration. For pulmonary use in a dry powder inhaler, in addition to a small particle size, good de-agglomeration behaviour is required. In this study disodium cromoglycate is prepared in situ in a respirable particle size by a controlled crystallization technique. First the drug is dissolved in water (4%) and precipitated by a solvent change method in the presence of a cellulose ether (hydroxypropylmethylcellulose) as a stabilizing hydrocolloid. By rapidly pouring isopropyl alcohol into the drug solution in a 1:8 (v/v) ratio, the previously molecularly dispersed drug is associated to small particles and stabilized against crystal growth in the presence of the hydrophilic polymer. This dispersion was spray-dried. The mean particle size of the drug was around 3.5 microm and consequently was in the respirable range. The in-situ-micronized drug powder was tested for its aerodynamic behaviour and compared with jet-milled drug powder and with commercial products using the Spinhaler, the Cyclohaler, and the FlowCaps-Inhaler as model devices. The fine particle fraction (FPF) (<5 microm) was increased from 7% for the jet-milled drug to approximately 75% for the in-situ-micronized drug when the pure drug powder was dispersed without any device. Delivery of the engineered particles via the Spinhaler, the FlowCaps-Inhaler and the Cyclohaler increased the FPF from 11 to 46%, 19 to 51%, and 8 to 40%, respectively.